The fertility occupies a central position in the study of population growth. The growth of the population depends entirely on human fertility, including birth, death rates and life expectancy. Growth of the fertility is one of the key determinants of the Population Growth. This paper focused on the determinant factors of population growth in Rwanda. From the findings, there is a statistically significance of fertility trends at 0.05 percent because the t-statistic in table-4 is greater than its critical value (1.96) at 0.05 percent. The results provides evidence of Fertility, birth, death and life expectancy as factors which boost population to grow in Rwanda. The results founded, indicate the existence of high fertility rates even decreasing, lead to increase population due to its positive values over time. This means that Fertility rates in Rwanda has a positive impact on the country's population growth, especially in the youth who realizes around 48 percent of entire Rwandan's Population. The relationship between fertility rate and the time describe a decreasing function, which interesting for us showing that fertility has been reduced over time. In other words, as well as the years increased, the fertility decreased. The coefficient of Time is (-0.117035) which implies that a unit change in time will change Total Fertility Rate (TFR) by (-0.117035), table-1. The model of fertility represents a decreasing function while the time function still increasing, as shows in the figure-2. The fertility variable has positive relationships with the population dependent variable even the fertility coefficient is negative, the probability p-value is significant at 0.05 significance level on one hand and the absolute t-statistic is great than the critical value at 0.05 level of significance, which confirm the statistically significance of t-statistic. The coefficients on the death rate and Life expectancy are respectively positive and significant at all confidence level, table-5.
Introduction
A nalysis is a process of verification and data examination, by transgression it within its parts of component to discover the existence relationships between them [1] .
The examination and evaluation of the information to select the best course of action of data and facts to uncover and understand cause-effect relationships that was providing basis for problem solving and decision-making. Indicators based on Population Growth like Fertility, Mortality and Migration have taken an important role in the way of determining of this growing of population [2] .
Some analysis and method to construct models describing of data set of observed variables in terms of a smaller set of unobserved variables, called factors have been done [3] . Meta-analysis combines the outcomes of numerous studies that address a set of related research hypotheses has been respected in way to analyze and make a good interpretation [4] .
Problem Statement
The mathematical expressions used to describe population growth are necessarily empirical. The exact law of population growth has been formulated. These methods are satisfactory as well as for short-term predictions and for much suitable for long-term projection particularly because of assumption that the social and economic forces that have controlled the population growth in the past, have been also contributed in the future. There was significant certainty in the calculation of future population, known as projection. Our knowledge regarding forces affecting underlying changes in mortality, fertility and migration was rather incomplete. The reason behind such problems was the assumption that certain policies and programs has been successfully at the future point of time, that was the why any word like estimation, forecast etc., should be used in this connection. The projection of Population was based on current information about speed of growth, direction of flow and it was required to be amended time to time. The World Population Prospects Revision (2015) was the twenty fourth stout of official United Nations population estimates and projections that have been organized by the office of Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat, builds on the earlier revision by incorporating additional outcomes from the 2010 overweight of national population censuses as well as findings from the recent specialized demographic and health surveys that have been approved about the world.
Literature Review
A systematic review of the major studies in this literature represents a useful way to organize a survey of the consequences of demographic change. Such an approach places the population debates in perspective, and it infuses a healthy dose of caution in appraising current debates. Specifically, how have the "bottom-line" appraisals of the consequences of demographic change on development changed over time; why have they changed; and what are the most recent contributions to this literature [5] . We live in a world of unprecedented demographic and economic change. Population growth and the associated demographic issues swallow almost all the gains from such progress in most of the third world countries. The growing population and the demographic structure has been the root cause for many of the social economic problems confronting the growing economies [6] . However, such demographic diversity of populations also provides opportunities for development, as population growth is the basis for labor growth and a source for constant search for innovations and improvements [7] . Labor force growth and innovation are vital for the current pace of development. In spite of this positive element, the other dimensions of population growth cause worry [8] . Almost all of the recent growth in population is taking place in developing countries and continues to concentrate among the poorest communities in urban areas [9] . Whenever the population growth occurs it imposes certain effects in the environment where the population live which has implications on the country's economy [10] . Obviously, the grown population is assumed to increase the labor force that work actively and, in return, this improves the national economy in the concerned country despite few economists who are opposed to this point of view by evoking that the population growth causes declines in the country's economy. Even though that is the reality behind the scenes, we agree with the positive correlation between the population growth and economic growth, which leads to the economic development because it remarkably keeps going up in a certain period of time [11] .
Demographic Perspectives
Demography is the study of the growth, change, and structure of the human population. Changes in a population's size and structure are caused by changes in the birth rate, the death rate, and the net migration rates. Demographic research focuses on why people have the number of children they do; on factors that affect death rates; and on the reasons for immigration, emigration, and geographic mobility. Understanding a society's demography is an essential tool in determining current and future public health needs [12] , is generally thought to be a father of substantive demography, and is certainly better known. He achieved this position not because of what he said was all new, not because of what he said was all true, but because he initiated tremendous controversy and debate over the relationship between Food and Population. As a matter of fact, Malthus's assay on the principle on the population was that human populations tended to increase at a more rapid rate than the food supply needed to sustain them.
Effects of Population Growth
The fertility occupies a central position in the study of population for several reasons. Human fertility is responsible for biological replacement and for the maintenance of the human society [13] . The growth of the population of the world depends entirely on human fertility. Any society replenishes itself through the process of human fertility. Thus, in population dynamics, fertility is a positive force, through which the population expands, counteracting the force of attrition caused by mortality. If this replacement of human numbers is not adequate that is, if the number of deaths in a particular society continues to be more than that of births, that society would face the danger of becoming extinct. Within the biological limits of human fertility, several social, cultural, psychological, as well as economic and political factors are found to operate, and these are responsible for determining the levels and differentials of fertility [14] . The experiences of other countries also demonstrate that fluctuations in the fertility rates of a country might take place in response to political social and economic conditions. In the 1960s, it was increasingly realized that the "problematic factor" in the population growth of developing as well as developed countries was the birth rate.
Population growth and development is a subject of vast importance and undeniable urgency [15] . The past hundred years have brought to this globe extraordinary economic and technological progress, and vast increases in population. It is time now to use our economic gains and our accumulated wisdom to better the human condition. Although the effects of fast population growth may vary widely, depending on the institutional, economic, cultural, and demographic setting, all the evidence points overwhelmingly to the conclusion that it slows development in the developing countries. And the poor of these countries are the principal victims of the slowdown. The problem to be examined seems to be insufficiently understood in many areas of the globe. Even under the most optimistic assumptions, the developing world's populations today will more than double by the middle of the next century.
Objectives
To determine the major factors contribute to the population growth, To find out the involvement of the mentioned variables in population growth, To access le relationship between those variables and population growth.
Data
Data used in this study was the secondary data. The basic data for fertility come from the following three sources:
(1) Vital Registration System or Civil Registration System, which is the number of births usually registered in one calendar year; (2) The National Periodic Censuses, the number of children ever born and children surviving by the age of mother, age distribution and the number of births during the last one year; and, (3) Sample of fertility survey, the number of children ever born, and deaths during the last 12 months.
Methods
Population Growth is the increase in the number of people that reside in a country, state or city. At this stage, the study done was based on the analysis of different factors that contribute to the population Growth. To determine whether there has been population growth, birth rate, death rate and life expectancy have been examined. The change of population refers to the change of some indicators like fertility, mortality and migration, principal indicators which determine whether population has been changed or grown. With Some mathematical techniques applied, the above indicators have been analyzed in the ways to understand the fact of population growth.
Analysis of population growth has followed the structure such as World Population trends and their growth rate, Rwanda Population trends with its size and growth rates. The study was based also on the trend of population of the world and major areas according to the Medium-variant Projection. This procedure of practice has also done in Rwanda population with purpose of comparing areas which have high fertility, mortality and other characteristics regarding the change of population.
Specification Models
Three linear function techniques were presented to show the determinants of population growth. First linear function was a function of fertility with respect variable of over time. At this stage, during the period of study, in Rwanda, fertility has been examined for purpose of determination of its influence on population growth. The mathematical function was established in the following form below:
Econometrically, this can be stated thus;
Where TFR:Total Fertility Rate, TM: Time, expressed in terms of years, U: stochastic or error term, β0 is intercept term explaining total fertility rate when the explanatory variable is equal to zero, and β1 is coefficient at-tached to the explanatory variable explaining his effect on the dependent variable. The second linear function was a function of population growth with respect variable of fertility. We have demonstrated how the population growth change was presented as long as fertility change. The relationship between population growth and fertility has also been examined. The relationship's mathematical function established between population growth and fertility was:
Where POP: Population Growth, TFR: Total Fertility Rate, U: stochastic or error term, β0 is intercept term explaining population growth when the explanatory variable is equal to zero, and β1 is coefficient attached to the explanatory variable explaining his effect on the dependent variable. The third function was a function which presented more than two explanatories. At this stage, the relationship between population growths with respect to several variables was considered as multivariate regression model of crude births rate, crude deaths rate and life expectancy.
POP = f (CBR, CDR, LEXP)
POP = β0+ β1 CBR + β2 CDR + β3 LEXP + U (6)
Where POP: Population Growth, CBR: Crude Births Rate, CDR: Crude Deaths Rate, LEXP: Life expectancy, U: stochastic or error term. Β 0 is intercept term explaining population growth when the explanatory variables are equal to zero, and βi, i=1, 2, 3… are coefficients attached to the explanatory variables explaining their effects on the dependent variable. Rwandan population trends, presented in the above table, explain how the total national population grew over years, since 1978, and they project the expected growth rate until 2027. These observations are to be discussed in three dimensions: between 1978 and 1990, the population size grew remarkably with high growth rates, an average of 3.58 percent, emphasizing that there was high population growth in those days. However, since 1990 until 1995, the population growth declined sharply due to the national war and Rwandan Tutsi genocide that massively killed many people, around one million soles, while the remaining big portion exiled; that is why the population growth rate fell in negative up to (-1.13) per cent. The third phase of observations starts from 2000 where the population growth culminated to 6.68 percent, regarded as the pick point ever since. This occurred because many Rwandan people came back in from all over the world, where they had had a long stay due to many reasons, including political ones. This was a beginning of a new era when Rwandan government started rebuilding almost everything, including social-economic practices to stabilize the population size to a reasonable level. For the same reason, the population growth rate slowed down to 2.74 in 2013. With determination to fix this situation and to enhance social-economic stability, results from the fourth survey (EICV4) showed that the population growth declined and was maintained somewhere between 1 and 1.5 percent up to 2027 as showed by Rwandan Population Projections reports.
Results and Discussion

1 Fertility
Fertility is the ability to reproduce or to have babies. When fertility rates in a community increase, more babies are born. Fertility is also the quality of a human's ability to produce offspring, which is dependent on age, health, and other factors.
Population Projections are usually carried out immediately after the release of census results so as to provide annual estimates of future population counts broken down by age and sex. Nonetheless, Projections are to be updated whenever new evidences concerning factors of population growth emerge, especially when such evidences are different from the assumptions on which the projection was The national projections require measuring fertility, mortality and international migration in the base projection year, as well as projecting the future trend of those factors of population growth. Although three projection variants can be used to run a wide study of different fertility trends, our study is based on the median variant. Similarly, the mortality projection was conducted in same manner. The 2002 census population has been retained as the projection base year population, yet it was evaluated for coverage and age reporting errors, where necessary adjustments were introduced. The Projection Period was determined to be 2002-2022. The following descriptions of population growth result on the examination of the population projections due to fertility, mortality and migration.
In Rwanda, the Demographic Health Survey (DHS) is the only reliable source for fertility estimates. 
Figure 1. Total Fertility Rate Trends in four surveys
For the purpose of estimating future fertility, past fertility levels and patterns have been analyzed with the aim of fitting a model that can be used to estimate fertility in future time points. In other words, a linear or curvilinear model, which ever better fits the data and simulates the nature of the relationship between fertility measure as dependent variable and time as independent variable is to be sought. According to the results of a study over Trends in Fertility from 1978 to 2012 in Rwanda, there is, generally, a high age specific fertility rates (ASFR) between 20 and 24 up to 35 and 39 age ranges. More precisely, the fecundity in Rwanda is very high within women aged between 25 and 29 years old. The findings of the study of trends in fertility from 1978 to 2012 showed that the Total Fertility Rates (TFR) trend declined from 8.6 percent (1978) to 4.0 percent (2012); this means there was a considerable fertility rate decline estimated around 53 percent. This was caused by national development throughout education, health, social-economic training programs in conjunction with leaders and government commitment, family planning and health insurance among others. Apart from Total Fertility Rate (TFR) that declined remarkably, there is an overview of both General Fertility Rate (GFR) and Crude Birth Rate (CBR) that declined from 237 to 122 and 54.1 to 30.9, respectively. From the findings, there is a statistically significance of fertility trends at 0.05 percent because the t-statistic in table above is greater than its critical value at 0.05 percent. A relationship between fertility rate and the time describe a decreasing function, which rally interesting for us showing that fertility has been reduced over time. In other words, as well as the years increased, the fertility decreased. The coefficient of Time is (-0.117035) which implies that a unit change in time will change Total Fertility Rate (TFR) by (-0.117035 The fertility variable has positive relationships with the population dependent variable even the fertility coefficient is negative, the probability p-value is significant at 0.05 significance level on one hand and the absolute t-statistic is great than the critical value at 0.05 level of significance, which confirm the statistically significance of t-statistic, since they are theoretically positively related each other's. The coefficient on Crude death rate has positive sign that is statistically significant at the 99% confidence level. Specifically, according to the Augmented Dickey Fully test (ADF) estimation, a one percent increase in the death rate leads to about 136.2% of percentage increase in population. The coefficient on the Life expectancy is positive and significant at all conventional confidence level. According to our estimates from VAR and Augmented Dickey Fuller (ADF) test, a one percent increase in life expectancy will cause a change of population of a result about 192.4 percentage points rise in the Population. Instead of the coefficient of Birth rate is negative, it is statistically significant at all confidence levels. Our results from the VAR and ADF test estimation for instance, indicate that a one proportion fact increase in the degree of honesty causes population to decline by (-249.8) percentage points.
In general, the study done on this point show that a part fertility, there are others factors which contribute efficiently and effectiveness to the population growth, such that Birth rate and death rate on one hand and life expectancy on other hand. According to the table-6, the estimated equation shows that population depends on the birth rate, death rate and life expectancy which are independent variables and determinants of population as presented in the As we say that birth rate, death rate and life expectancy contribute efficiently and effectiveness to the population growth, it was observed that population growth dependent of the comportment of birth rate, death rate and life expectancy. Hence, during the period of 1975-1985, the crude death rate has been decreased while the crude birth rate and the life expectancy increased. These comportment shows clearly that the population situation followed an increasing evolution. From a period of 1985-1993, the crude death rate increased highly while crude birth rate and life expectancy decreased lowly. Therefore, population growth decreased sensitively and form the period of 1995-2013, the researcher observes through the figures (5.12), that death rate decrease sensitively while birth rate and life expectancy increase also sensitively. Consequence, the population growth grew effectiveness which shows that the different determinant variables like death rate, birth rate and life expectancy explained clearly growth of population and for that the population growth dependent exclusively of those determinant variables mentioned above which contribute to the boosting of population growth. Table 6 . Rwanda Projection of Annual Birth, Deaths and Growth rates
Every year, in normal circumstances, there are usually births and deaths observed over the existing population. These two indicators, i.e. birth and death, are the two major factors behind the dynamic population change and that is how the population growth rate is determined. In general, birth counts are greater than deaths meaning positive population growth rates. Considering the above table data, ranging from 2007 observations to 2022 projections, we notice a positive population growth rate, which explains that grew and will keep growing over coming years as shows in the figure below.
Conclusion
The research work assesses the link between population growth and fertility rate in Rwanda using population as dependent variable while crude birth rates, crude death rates, and life expectancy were explanatory variables. Data used were collected from the World Development Indicators (WDI) and the multiple regression method of econometrics was used in estimation. In general, the study done on this point show that a part fertility, there are others factors which contribute efficiently and effectiveness to the population growth, such that Birth rate and death rate on one hand and life expectancy. According to the table-5, the estimated equation shows that population depends on the variables such that birth rate, death rate and life expectancy which are determinants of population presented in the equation.
